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PILOT OPERATED CHECK VALVE FOR CHARGING AND FLOWING GAS FOR
ARC PROCESS EQUIPMENT
AUTHOR:
Andrew Raymond
ABSTRACT
Techniques are presented for a pilot operated check valve for charging and flowing
gas for arc process equipment. A solenoid is used to divert process gas (e.g., the gas utilized
during an arc process) into a flow of pilot gas that generates a cracking pressure to open
the pilot operated check valve and allow the process gas to flow to a torch for an arc
process. This arrangement achieves a high valve flow coefficient (Cv) value (e.g., a Cv
value greater than 1), and thus, can decrease pressure drops across the valve.
DETAILED DESCRIPTION
Generally, conventional arc process torches (e.g., welding and plasma cutting
torches) use one or more two-way valves to control flow of one or more gases through the
torch. The two-way valves typically have a low valve flow coefficient (“Cv”) value (e.g.,
less than 1) that creates a large pressure drop and reduces flow of process gas during valve
actuation.
This concept looks to use a pilot operated check valve, instead of the typical twoway valve, to control a flow of process gas to/through the torch. Pilot operated check valves
are similar to traditional check valves in that pilot operated check valves allow one-way
fluid flow in a first direction (e.g., from an inlet to an outlet) . However, in contrast with
traditional check valves, which are opened or cracked in the same direction as fluid flow,
pilot operated check valves are opened or cracked in a first direction and then allow fluid
to flow in a reverse or opposite direction. For example, a pilot pressure from a second flow
of fluid acting towards an inlet may crack or open a pilot operated check valve, allowing a
first fluid to flow from the inlet to the outlet, past the cracked/opened valve. That is, a pilot
operated check valve may have a pilot opening that receives a pilot fluid to open the valve
and allow fluid to flow therethrough.
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A pilot operated check valve will open or crack when the pilot pressure reaches a
cracking pressure, which is the amount of pressure necessary to open the valve. At least
because pilot operated check valves are cracked or opened with a cracking pressure acting
in a direction that is opposite to the direction of fluid flow through the valve, a pilot
operated check valve may have a Cv value (e.g., greater than 1) that is higher than a twoway valve of comparable size. Thus, pilot operated check valves may decrease pressure
drops and flow reductions as compared to two-way valves.
This concept presented herein uses a pilot operated check valve to prevent fluid
from flowing from a gas supply to a torch unless the valve is cracked by a pilot pressure.
Below, Figure 1 illustrates a schematic of an arc process system according to the concept
and Figure 2 illustrates the valve assembly presented herein. As can be seen in Figure 1,
the system includes a power supply connected to a gas supply and arc process torch. As is
shown in both Figures, the arc process torch includes the pilot operated check valve and a
solenoid valve (e.g., a micro 2/2 valve) fluidly coupled to the gas supply via a gas line.
Initially, the gas line is charged with process gas from the gas supply, and the pilot operated
check valve and solenoid valve are in a closed position preventing a flow of the process
gas from passing through the valves and the torch. That is, the pilot operated check valve
is arranged to prevent fluid flow from the gas supply to the torch unless cracked by a pilot
pressure.
When a user activates the torch (e.g., via a pressure transducer) the solenoid valve
is opened and supplies process gas to the pilot operated check valve to serve as pilot gas.
This pilot gas provides pilot pressure that, upon reaching the cracking pressure, opens the
pilot operated check valve and allows process gas from the gas supply to flow through the
pilot operated check valve and the torch. The pilot gas keeps the pilot operated check valve
open until the solenoid valve closes and the pilot pressure drops. The pilot operated check
valve closes in response to the drop in pilot pressure and again prevents the process gas
from flowing through the torch.

2
https://www.tdcommons.org/dpubs_series/4221

0963M
3

et al.: Pilot Operated Check Valve for Charging and Flowing Gas for Arc P

Mico 2/2 valve

Arc process torch
controller

Proportional flow valve

Pilot check
valve

Gas supply
Pressure
xducer

Pressure
xducer

Arc process torch

Gas control circuit
Power supply

Figure 1

Figure 2

3
Published by Technical Disclosure Commons, 2021

0963M
4

Defensive Publications Series, Art. 4221 [2021]

Among other advantages, this arrangement enables a pilot operated check valve to
be incorporated into a torch or torch assembly without requiring a dedicated pilot gas. That
is, since the process gas serves as piloting gas, the pilot operated check valve can be
included in arc process equipment without adding another gas and/or gas line.
Additionally, this arrangement provides a cost effective solution for decreasing pressure
drops across gas lines in arc processing systems.
In summary, techniques are described herein for a pilot operated check valve for
charging and flowing gas for arc process equipment. A solenoid is used to divert process
gas (e.g., the gas utilized during an arc process) into a flow of pilot gas that generates a
cracking pressure to open the pilot operated check valve and allow the process gas to flow
to a torch for an arc process. This arrangement achieves a high Cv value (e.g., a Cv value
greater than 1), and thus, can decrease pressure drops across the valve.
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